Agricultural intensification during the last century has produced river degradation 37 across Europe. From the wide range of pressures derived from agricultural activities that 38 impact rivers, diffuse agricultural pollution has received most of the attention from 39 managers and scientists. The aim of this study was to determine the main pressures 40 exerted by intensive agriculture around Nitrate Vulnerable Zones (NVZs), which are 41 areas of land that drain into waters polluted by nitrates according to the European 42 Nitrate Directive (91/676/EEC). The study area was located in the NW of La Rioja 43 (Northern Spain), which has the highest levels of nitrate concentrations within the Ebro 44 basin. The relationships between forty environmental variables and the taxonomic and 45 functional characteristics of macroinvertebrate assemblages (which are good indicators 46 of water quality) were analyzed in 11 stream reaches differentially affected by upstream 47 agricultural activity. The streams affected by a high percentage of agricultural area had 48 significantly greater nitrate concentrations and distinct macroinvertebrate assemblages 49 dominated by pollution tolerant taxa. Hydromorphological alteration (i.e. channel 50 simplification, riparian forest degradation and sediment inputs), which is closely linked 51 to agricultural practices, was the main factor affecting macroinvertebrate assemblages. 52 Good agricultural practices should be implemented in streams affected by NVZs to 53 reverse stream degradation, in consonance with the European Water Framework 54 Directive (WFD). Management actions in these areas should not focus exclusively on 55 nitrate reduction, but also on restoring riparian and aquatic habitats.
Information System (SIOSE) and the Spanish National Geographic Institute (IGN) 158 using a Geographic Information System (GIS).
159
Macroinvertebrate sampling and biotic indices 160 Macroinvertebrates were collected according to the Standard protocol for benthic 161 invertebrates of wadeable streams in Spain (ML-Rv-I-2013; [37] ). The material was 162 preserved in 70 % ethanol and taken to the laboratory to be identified. The identification 163 of macroinvertebrates was generally done to genus level, except for some Diptera Biological traits 178 Seven biological traits (microhabitat, locomotion, trophic status, reproductive cycles, 179 respiration, food and feeding habits) containing 45 categories (S2 Table) occupied between 30 and 60 % of the riverbed in every studied section, except at R2 250 (20%) and at Y1, Y2 and R1, where macrophyte cover was lower than 5%.
251
The IBMWP biotic index was above 93, the lowest value established by RD 817/2015 252 to consider a river at good ecological status, at every site except at Z1, T1 and T2 ( indicator value is shown. # means that the whole family is significantly different between 306
groups, but no differences were found at the genus level. Biological trait categories significantly differed between groups 1 and 2 (Fig 4) . Group and elements heterogeneity-and profoundly deteriorates the riparian forest ( Fig 5) . 
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In the present study, agricultural activity was associated with a higher proportion of 
